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DIESEL MECHANICS - BASIC 
Syllabus of Terminal Performance Obj actives 
1*0 - Orientation 

2,0 - Theory of Internal Combustion Engines 

3*0 - Operating Principles 

4*0 - Design Variations 

5*0 - Main Stationary Parts 

6,0 - Major Moving Parts 
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5 



DIESEL MECHANTCS-BASTC 
Accreditation No,: 9243 
Length of Course: 2 Seine s ters 
Time Block: 2 Hours Daily 



COURSE DESCRIPTION 



This course is prepared to train students who are inter-^ 
ested in being diesel service and repair mechanics. The 
course consists of shop manipulative practices in addition 
to related classroom instruction, Basic instruction in- 
eludes: use of tools and safety, engine theory^ terminology, 
main stationary parts, major moving parts , valva gear and 
scavenging systems, fuel injection systems ^ burning the 
fuel J lubrication system, cooling system and governoring. 
This prepares the student in necessary skills, attitudes, 
technical knowledge, plus ability to get along with other 
people. 



360 Hours 



DIESEL MECHANICS-BASIC 
cmssE 



OBJECTIVE TO. 1.0 Orientation 

Upon completion of this unit on orientation 90% of the students will 
demonstrate through 801- correct responses to a criterion test, ob- 
jective knowledge of the career opportunities for diesel mechanics, 
basic internal combustion engine principles ^ course education ac- 
tivities * safety, hand and power tools and school policy handhook. 



NO. 


IKTOTCEDMTE 
PmiPOKHAllCE OBJECTCTIS 


NO. 


CEITIEION HE4SUMS 








1 . 


0 


Test attached. 


1* 


1 


By researching the class 
ified advertisements m 
telephone book, city di- 
rectory and occupational 
information handbook the 
student will list twenty 
job opportunities for 
diesel mechanics in this 
area * 


1. 


1 


Submit written report cnveriiig outlino 

f^T'a i ri 1 ncT #nr diesel mechanics and 
list of twenty places of employment* 


1, 


2 


The student will demon- 
strate his comprahens ion 
of the fuel air mixture 
ignition in gasoline and 
diesel engines by read- 
ing pages 11 through 14 
of text and answering 
test questions correctly. 


1. 


2 


State air and fuel mixture is ignited 
by sparl: in gasoline engines. State air 
only' is compressed high enough to ignite 
the fuel when injected into diesel en- 
gine , 


1, 


3 


The student will distin- 
guish two important ad- 
vantages of diesel en- 
gines when compared to 
gasoline engines* By 
listing two advantages 
with 100% accuracy. 


1. 


3 


List two advantages of the diesel 
engine over the gasoline engine. 


1. 


4 


the. student will distin- 
guish two important disac 
vantages of diesel en- 
gine when compared to 
gasoline engines . By 
listing two disavantages 
with 100% accuracy. 


1, 


4 


List two disadvantages of the diesel 
engine that gasoline engines do not 
have , " 

7 




COraSi niKSEL MECHANICS-BASIC 



OBJECTIVE HQ. 1^0 (contM) 



Orientation 



NO. 



PERFOWlAKCS OBJECTIVES 



HO, 



CRITmiOK HEASUMS 



1,5 



1,6 



1.7 



1,8 



erJc 



The student given a sam- 
ple progress chart to 
examine will demonstrate 
his understanding o£ the 
educational activities 
of related instruction^ 
shop work activities and 
human relations. He will 
preform the required ac^ 
tivities v.ith at least 
80% accuracy. 

The student will demon^ 
strate his knowledge of 
shop fire safety by mark- 
ing fire extinguisher 
locations and exit route 
on shop floor plan with 
100% accuracy* 

The student will demon= 
strate his understanding 
of the importance of shop 
safety by orally or in 
writing give at least ten 
shop regulations . 

Given a list of ten hand 
and power tools the stu- 
dent will identify and 
state the function of 
8 o£ 10, 



1.5 



1.6 



1.7 



1.8 



With the ass is tance of the instructor 
he will help maintain records and in* 
formation required by course product 
standards and progress chart. The 
student will be shown typical product 
standard forms and have the required 
activities and human relations explained 
to him. 



Mark fire exit route and mark location 
of 7 or 8 fire extinguishers correctly. 



Write or i.tate ten safety regulations 
appliable to the diesel mechanics s/ 



Identify and write the function of the 
following hand and power tools, 

1 , Ratchet 8 socket 

2* Valve refacing machine 

3 , Combination wrench 

4, Impact wrench 

5, Drill S grinder 

6 , Micrometer 

7, Valve sert grinder 

8, Spaner wrench 

9, Hinge pull handle 
10 , Vise grips 
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DIESEL MECHANICS-BASIC 



TBMIINAL PHRrOBMAHCE 

OBJECTWl W# 1*0 (cantM) 



Orientation 



HO. 



1,9 



^^fter being read the 
school policy handbook^ 
the student will demon- 
strate his understanding 
of school policies by 
listing actions that wil; 
cause expulsion from the 
school systein with 80% 
accuracy , 



ERIC 



PERPQBMAHCE OBJECTIVES 



NO. 



1.9 



Student will state or list three 
that will cause expulsion. 



let ions 



DIESEL MECHANICS - BASIC 



1.0 



1. The first diesel engine patented in 1892 was designed to 
burn : 

A* Kerosene 

Heavy oil 
C* pQwderd coal 
D, GasQline 



2, An Englishman Herbert Ackroyd Stuart patented an oil engine 
in 1888 ignition of the fuel and air mixture was hyi 
Electrical spark 
Heated glow plug 

C. Heat of compression 

D. Hot surface of chamber 



Directions: Circle the letter ''A" if you agree with the follow- 
ing statements. Circle the letter *'D" if you disagree, 

3, AD Diesel engines require no ignition systems, 

4, A D Diesel engines draw into the cylinder only air and 

then compresses It, 

5*. Which of the following type hammers would be used when driv + 
in^-^out a rivet or pin with a punch, 
A Ball peen 
B/ Claw 

C* Rubber face mallet 
D,. Lead face mallet 

6, Box end wrenches used for heavy duty work have how many points 
A* 6 only 
B* 12 only 
C. J only 
D • ^6 only 

7* The type chisel which would be used to split a seized nut is? 

A, Cold chisel 

B. Diamond point chisel 

C, Cape chisel 

D. Round npse 

Which of the following types of gauge is used for measuring 
gaps or clearances? 

A, Radius gauge 

B, Ring and plug gauge _ 

C, Surface gauge .t 0 

D, Feeler gauge 



9. When using a bench grinder, you should always: 

A. Wear a face shield or goggles 

B, Wear.-gloves to protect hands 

C* Keep tool rest adjusted above the center line of the 
wheel 

D. Do all of the above 

10. The master switch which controls all power in the main- 
tenance shop normally is located: 
A* In the center of the shop 

B. In the tool room 

C. At the rear of the shop 

D. Just inside the shop entrance 



QQ^E DIESEL MECHANICS-BASIC 



OBJECTIVE HO. 2,0 Theory of Internal Combustion 



Upon completion of this unit 90'. of the students will demonstrate through 
80% correct responses to a criterion test, objective knowledge of theory 
of internal combustion. 



HO. 



2,1 



2*2 



2 • 3 




INTERMroiATE 
ProFOTOAKGB OBJECTIVES 



The Student will list in 
the order they occur the 
strokes of a four cycle 
and a two cycle diesel 
engine with 80% accuracy 

The student will demon- 
strate his understanding 
of two and four stroke 
cycle diesel engines by 
making a line drawing of 
a four and two stroke 
cycle engine cylinder 
unit with 801 accuracy. 

The student will explain 
the difference between 
internal and external 
combustion . Process 
orally or in writing witli 
801 accuracy. 



2 . 0 



2,1 



2.3 



CRITmiOH H^URES 



Test attached 

List correctly 
the strokes of 
diesel engine . 



in the order 
four cycle and 



occur 
two cycle 



Make a line drawing of a cylinder unit 
of a two 'stroke cycle and a four stroke 
diesel engine * , 



Explain the difference between internal 
and external combustion process . 



x2 




DIESEL MECHANICS - BASIC 



2.0 



1, Combustion in the true diesel cycle occurs at constant 



2. Combustion in the otto cycle o-curs at constant . 

^ 3* The strbke of a diasal engine piston: 

A. Is always the same as the cylinder bore measurement. 
B* Is^^the distance the top of the piston travels when 

moving from top center downward to the bottom center 
; position. 

J C. Is the length of the connecting rod. 

D. Is the distance the piston travels in one complete 
engine cycle. 

__4, In what order do the strokes o£ a four stroke cycle engine oc 
occur? 

A^^ Power ^ exhaust ^ intake 

B. Compression, power, intake, exhaust 

C. Intake, compression, power, exhaust 

D. Intake^ compression, exhaust, power 

5, Two stroke cycle diesel engines produce a power stroke in 
each cylinder: 

A. Once in every two revolutions of the crankshaft, 
B# Once for every four strokes of the piston 

C. Once for every two strokes of the piston 

D. Directly after the exhaust stroke* 

6, On two stroke cycle engines using exhaust ports, the inlet 
ports are uncovered first as the piston moves downward on 
the power stroke. 

True or False 

7, The compression ration is the ratio df the whole cylinder 
volume to the least cylinder volume. 

True or False 

8, Fuel oil is injected into the diesel engine cylinder at the 

end of the stroke with the piston at or nearly 

at top dead center. 

9, Gasoline engines usually depend upon a for supply- 
ing the proper fuel*air mixture. 

-10. During which stroke in the operating cycle of m four stroke 

cycle engine is the greatest force exerted on the piston 
head? |3 

ERIC 



If-;- 



ii 



2.0 
Continued 



It-' 



A. Intake 

B* Compression 



C. Power 

D. Exhaust 



i.4 
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eoOBS E DIESEL MECHANICS-BASIC 

m\: ' ~ ~ " ■ ■ ■ - — ■ — — — 

^p,.6BjECTIVl NO, ^^^5^0 Operating Principles 



i;.;; upon completion of the unit on operating principles of reciprocating 
fe internal combustion engines eighty five percent of the students v/ill 
achieve seventy five percent or better on a criterion examination. 



NO. 



3.1 



3.2 



3.3 



ERIC 



INTEamDIATE 
PERFOro^CE OBJECTIVES 



The student will demon- 
strate his understanding 
o£ the ignition process 
of fuel air mixture in 
a gasoline engine by cor 
rectly identifying spark 
plu^s, distributor^ ig- 
nition wires and carbu- 
rator on an illustration 
of a gasoline engine 804 
accuracy. 

The student will demon- 
strate his understanding 
of the compression ig- 
nition principle of die- 
sel engines by explainin; 
how the higher compres- 
sion ratio drives the 
temperature of the com- 
pressed air high enough 
to ignite fuel when in- 
jected into the cylinder 
with 801 accuracy. 

The student w^il explain 
the power loss of two 
cycle engines due to 
scavenging inef f icency 
and power consumption 
of the blower using wall 
charts or cut away en- 
gine assembly with 801 
accuracy. 



3.0 



3,1 



3.2 



3,3 



Test attached , 

Correctly identify the spark plugs, 
distributor J ignition wires and car- 
burator of a gasoline engine. 



Correctly explain the pressure and 
temperature relation of the air during 
compression stroke approximately 20F 
rise for each pound of pressure. 



Correctly explain incomplete air ex- 
change in cylinder of two cycle engines 
and power required to drive the blower 
for air pressure . 
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Operating Principle s 



I 



ERIC 



"NO. 


lOTiraiDIATl 


NO/ 




3,4 


Using wall charts or pro 
jactlon devica of engine 
timing gears* The stu- 
dent will explain why 
valve timing o£ four 
cycle engine requires 
the camshaft to revolve 
at one half crankshaft 
spaed with 80% accuracy. 


3,4 


Correctly explain how piston has to 
make four strokes or two revolutions 
tor eacn cycxi?. 


3,5 


Using wall charts or 
projection device of 
engine timing gears. 
The student will explain 
why the crankshaft and 
camshaft of two cycle 
engines revolve at the 
same speed with 80% ac- 
curacy * 


3,5 


Correctly explain how intake and ex- 
haust strokes are eliminated by pumping 
action ox scavenging aj-i jjiu^suaw. 


3.6 


Using wall charts, pro- 
jection device or cutawa 

sTifT-iri^ "fH^ ^t*ll£lBnt will 

describe how the fly- 
wheel mass absorbes 
energy on power strokes 
arid gives up energy on 
compression strokes with 
80t accuracy. 


3,6 

r 


Correctly explain how mass of the fly- 
wheel speeds up on power strokes and 
slows down on compression strokes due 
to kinetic energy. 


3.7 


Using wall charts, pro- 
jection device or cutawa 
engine the student will 
demonstrate his under- 
standing of how a super- 
charger increases the 
power output of an en- 
gine with loot accuracy. 


3,7 

r 


Correctly demonstrate understanding 
that air pressure in the cylinder is 
increased before the compression stroke 
begins in a super charged engine. 
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3.0 



Two reasons for compressing air to a high pressura in 

the diesel engina cylinder - (Circla two choices) 

A* This permits the use of a smaller flywheel 

B, The temperature of the air is raised to a point where 

it will ignite fuel oil 
C* The engine will run more smoothly between power strokes 
D, Formation of carbon is prevented 

E* More power can be obtained from a combustible mixture 
which has been highly compressed before burning. 

The purpose of the flywheel is to 

A. Counterbalance the cranic throws on the crankshaft 

B. Keep the engine running smoothly between power Strokes 
C* Provide a belt driiring surface 

Prevent the engine from overspeeding 

The supercharger - (Circle two answers) 

A. Provides scavenging air for two - stroke-cycle diesel 
engines --^^^r-- 
Must be on all four stroke cycle diesel engl^^es 

C. Makes it possible to obtain more power from a given 
engine 

D. Simply provides a greater volume of air at normal 
atmospheric pressure, 

E. Makes it possible to restore most of the power lost 

when an engine is operated at high altitudes above sea le 

A supercharger forces compressed air into the cylinders of 
the engine. 
True or False 

Flywheels are necessary on all diesel engines 
True or False 

The brake horsepower of a diesel engine is: 

A. The amount of horsepower developed within the engine 

B. —- The amount of horsepower developed by the friction of the 

engine 

C. The amount of horsepower developed by the heating valve o 
the fuel 

D. The net amount of horsepower available at the crankshaft 
of the engine. 



CONT , 



The volumetric efficif»nrv a^!- , 

Of the four strike cycfftyie ' ""^"P^^harged diesel engine 
A. 13 very low at ,slawer bkcine speeds 

r . pi^tvn displacement. 

" which thf^^J^S -^-^'^^ temperature of ihe engine parts 
c?i!nde?' '"'^^'^ """"^ -hile entering'thl Injine 

D. Is not affected by the value timing 

r^ibing s^eadf ail i^I^l^f L?"' "^^^^ lower 

diametirs^and logger Sokes * 1^^««^ 

True or False 



^Jul'Sr'paLr'" °" ^ ^"gin'^ 

l"!;e'SLjS?*L%?^^ =f a four stroke 

Stroke 



an'fthe'"'' ^"^"\?I„\f during" .he stroke 
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TESHIHM:. FBRjPOKMANCE 
■OBJECTIVl MO. 4 . 0 



Diesel Design Variations 



lUpon completion o£ the unit on diesel design varations 901 of the stu- 
rdents will demonstrate through 80i correct responses to a criterion 
'■test, objective knowledge of diesel engine design variations. 



NO. 



INTSQCroiATE 

FE^roifflmjeE objectctes 



NO. 



CSITmiON tffiASURES 



4.1 



4.2 



4.3 



4.4 



ERJC 



4.0 



Following instTuction on 
angina design varations 
the student will damon= 
strata his understanding 
b £ sTi n g 1 a ^ a c t ion i "do Ub 1 a 
acting and opposed pistoiL 
anginas by making a line 
sketch of each typa cy- 
linder unit with 80% ac- 
curacy* 



Tha student will explain 
why enginas are difficul : 
to classify by listing 
two axamplas of how groui» 
ings overlap with 80% ac- 
curacy . 

Using wall charts and 
shop angina assemblies 
the student will explain 
why small four stroke^ 
cycle diesel engines 
differ from automotive 
gasoline engines with 
801 accuracy. 

Given an illustration of 
four basic diesel engine 
cylinder arrangements 
the student will identif 
each with 80% accuracy. 



4.2 



4.3 



4.4 



Test attached . 

Make an accurate line sketch of the 
three type cylinder units* 



Correctly demonstrate that classification 
is difficult by listing two groups that 
overlap . 



Correctly point ouz diesels have more 
main bearings and have heavier con- 
struction to withstand high pressure. 



Correctly identify in line, V type, 
flat and radial diesel engine cylinder 
arrangements . — =^.. 
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(cant'd) 



Diesel Design Variations 



i 



m 



NO. 



4.5 



4.6 



4.7 



erJc 



lOTTOCEDIATE 
PTO:gQlMAKCE OBJECTIVES 



Using black board and 
chalk the student will 
demonstrate his under- 
standing of variations 
in piston action of die- 
sal anginas with 801 ac- 
curracy . 

Using wall charts or 
cutaway angina assembly ^ 
the student will explain 
the difference in oil 
spray and oi^ circula- 
t-lon^methods of piston 
cooling with 801 accu- 
racy • 

Given an illustration of 
three ^f^lc engine cy- 
linder Sesigns the stu- 
dent will identify each 
with 80% accuracy. 



HO, 



4,5 



Correctly illustrate a single acting 
and a double piston design using 
black board and chalk. 



4,6 



Correctly explain the oil spray and 
oil circulation methods of piston cool 



mg 



4,7 



Correctly identify dry, wet and in- 
tegral ty-pe dleaei cylinder liners* 



0 
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T.P*0, 4,0 - Design Variations 
4,0 - Criterion Test 

Directions I Circle the letter "A" if you agree with the following 
statements* Circle the letter "D** if you disagree, 

1. AD' Diesel Engines may be clasisified in several ways; op- 

erating cycle^ piston action, piston connection, cy- 
linder arrangement, method of fuel injection and eng- 
ine speed. 

2, AD" Diesel Engines may be grouped into the following cat - 

egories because they differ in si^e, speed and use, 
small four-cycle, small two-cycle, medium-size four- 
cycle, medium-size two-c>wle and large size* 

3* AD- Diesel and High Compression Gas Engines have four 
basic cylinder arrangements, they are; cylinders 
in line, V-arrangements , flat, and radial* 

4* AD- Cylinders are generally cast in blocks containing sev- 
eral cylinderSi but in few designs they are cast in- 
dividually* 



5, Small Diesel Engines which have an automotive design frame 

A, Always have each cylinder cast seperately* 
B* Have; crankshaft supported by the main bearings 
caps * 

C. Use welded centerframes for light weight* 
D* Cannot use through bolts as they interfere with 
the cooling water jacket arrangement* 

6, In opposed piston engines 

A, Both faces of the piston are used, 

B, The crosshead principle must be employed, 

C, Two crankshafts are used* 

D* Two injection systems must be employed, 

7, On a Radial Engine of four cylinders, there are, 

A* Four connecting rods and four crankpins 

B * Four connecting rods and two crankpins * 

C* Four connecting rods and one crankpin, 

D* Two connecting rods and two crankpins* 

8, In engines which use A-frame construction, through bolts 
tie the cylinder heads and A-frames to the bedplate and 
take the stretching forces due to combustion. T F 

9, In most cases a dlesel engine '*model'' represents a specif- 
ic design in a specific cylinder size* T F 

10. Speed, as a means of classifying engines, is 

A. Satisfactory, as it indicates the type of use an 

21 ' ' 
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. 4*0 = Design Variations 
Criterion Test (con^t) 

: ;i engine will be put to* 

B. Satisfactory, as it indicatei the amount of in- 
ertia forces developed within an engine, 

C. Unsatisfactory J as it does not indicate the amount 
of inertia forces developed within an engine- 

D. Unsatisfactory, as it does not indicate the type 
of duty for which an engine is suited- 




C^SE DIESEL MECHANICS-BASIC 



Main Stationary Parts 



^ipqpjmpletion of this un,it on main stationary parts consisting of 
glSl^fames, cylinder liners and cylinder heads. 901 of students 
^^jt|^^©mbnstrate through 80l;=^€orrect responses to a criterion test, 
^^^c;tive knowledge of main stationary parts, the students will also 
fibnatrate his abili through job assignments to disassemble, clean, 
^^^qX ioT yi^d^ and reassembie components during laboratory assign- 
"^'"S^ustng manufacturers service manuals, tools and materials. Clear- 
Jftee^^^^^^^ must be - *002 and no abnormal times. 




5-1 



5.3 



Given an illustration od 
the two Tfiethods of en- 
gine frame construction 
th€L_s tudent will iden - 
tify each method with 
801 accuracy. 

Given a list of four 
types of engine frame 
design the student will 
describe each type frame 
with 80% accuracy. 

The student will de- 
monstrate his under- 
standing of the functior 
of the main frame by 
listing three jobs pre- 
formed by the main sta- 
tionary frame with 801 
accuracy* 

Using wall chart or cut 
away engine the student 
will explain the three 
baslc\ functions of the 
cylinder liner with 801 
accuracy* 

Given an illustration 
of three types of cy- 
iinder liner i the stu- 
dent will identify each 
with 801 accuracy* 



5.0 

5,1 



Test attached. 

Correctly identify cast and welded 
methods of frame construction , 



5,2 



Correctly describe the four, types of 

engine frame design one piece, two 
piecej three piece and "A" frame 
construction , 



5,3 



Correctly list 
frames ; 



the function of engine 



5.4 



5,5 



1, Support and align engine parts 

2, iRc?sist forces of engine operations 

3, fepports auxiliaries, provides 
oil sump and cooling passages , 



Correctly explain how cylinder liner 
seals CDi^ipression and combustion i takes 
side thit^st of pistons and transfers 
heat from the piston. 



Correctly identify dry, wet and integral 
type cyl inder 1 iners . 
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Main Stationary Parts 



mi 



SV8 



13^ 



IlitlRHmiAtE 
PERPOmf/^CE OBJMTIVES 



Using a wall chart the 
student will explain the 
Eunction o£ the cylinder 
lead with 80% accuracy. 

Using wall charts and cut 
away engine the student 
will locate the engine 
water jackets and cooling 
passages in the cylinder 
head with 801 accuracy* 

Following instruction on 
maijL^tatio^ the 
student given a shop lab- 
oratory engine will dis- 
assemble cleans inspect 
parts for wear* Reassem- 
ble engine using manu- 
facturers shop manuals, 
tools and material. Stu- 
dent will measure clear- 
ances to' .002, Re- 
assemble engine and test 
run , 



5.6 



-5.7 



5.8 



Correctly explain function of the^ 
cylinder head is to seal compressiQn 
and combustion . 



Correctly Identify cooling passages 
in engine block and cylinder head* 



Disassemble, clean, inspect parts for 
wear. Measure clearances to ^,002 
using shop manual reassemble engine 
and test run. 
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DIESEL MECHANICS - BASIC 

S,0 - Main Stationary Parts 

Criterion Test 

The two basic methods of engine frame construction are 
casting and fabrication. T F 

When a diesel engine uses a bedplate in its cons truction ^ 
the main bearing caps bolt downward upon the crankshaft, 
TP 

Large engines ^se individual cylinder heads, small engines 
use groups of heads cast together. T F 

The cooling water jackets on most diesel engines are arr- 
anged 

A^ So that the watqr circulates all of the cylinder 
liners before it can flow to the heads, 

B. For circulation of water downward through the 
heads into the top of the liners to bring cool 
water to the hottest area first* 

C. With seperate circulation of water through the 
cylinder heads only and through the liners only 
to maintain more even tempatures* 

So that tempature strains are reduced by having 
the water enter at the lower end of the liners 
and flow upward into the cylinder heads. 

Cylinder liners are generally used on diesel engines be- 
cause 

A* Liners may be easy replaced after the cylinder 

walls show wear* 
B. Liners provide a more efficient cooling system. 

Rubbing speeds are reduced through the use of 

1 iner s , 

D. Liners provide a better lubrication surface. 

Cylinder liners are 

A, Usually bolted to the cylinder head* 

B, Pressed into the engine frame or block from the 
lower end of the cylinder, 

C* Sealed against water leakage at the bottom end 

by rubber rings, 
D. Head in place in the engine frame or block by 

screw thraeds at the upper end of the liner. 

The function of an engine's stationary part is to 
A. Add power to the engine, 

B* Keep the engine firmly attached to Its support- 
ing base, 

C, Furnish a framework on which to attach or encTose 
movable parts, 

D, Regulate crankshaft speed* 
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DIESEL MECHANICS - BASIC 
T,P,0* S.O - Main Stationary Parts 
5*0 - Criterion Test Ccon't) 

Directions^ Circle the letter "A" if you agree with the follow- 
ing statements. Circle the letter -*D'- if you disagree, 

8. AD- The structural parts of a diesel engine are subject* 
ed to the firing pressures which tend to push the cy- 
linder heads and crankshaft bearings apart and also 
to the inertia forces of the pistons^ connecting rods 
and crankshaft which try to twist and bend the engine 
frame , 



9, AD- Engine frame designs fall into two classes vertical 
frames and horizontal frames and may be one, two or 
three piece construction, 

10, AD" Cylinder heads for f^ur-stroke-cycle engines have 

only to provide openings for the valves and the in= 
Jector nozzle, thus making them very simple castings, 
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DIESEL MECHANICS-BASIC 



Major Moving Parts 



?^:Upon completion of this unit on major moving parts consisting of; pistons, 
;>piston rings, connecting rods, wrist pins, crankshafts, bearings and fly- 
-wheels, 90% of the students will demonstrate through 80% correct responses, 
'"to a criterion test, objective knowledge of major moving parts. The stu- 
''^dant will demonstrate his ability to disassemble, clean, inspect, for wear 
if End reassemble components during laboratory assignments using manufacturers 
fegeryice manuals tools and materials. Clearance measurements must be .002 
•i^ and no abnormal times* 



SO. 



6.2 



6.3 



6.4 



PmFOlKAigCE QBJECTP^ES 



6,0 

GiYen an illustration of 6,1 
a piston the student 
will identify the va- 
rious parts of a piston 
and the niethod of cool- 
ing used with 801 ac- 
curacy. 

Given au illustration of 6.2 
a trunk and crosshead 
type piston the student 
will identify each type 
and state application 
of each with 80% accuracy 

The student will demon- 6.3 
strate his understanding 
of piston rings by stat^ 
ing orally or in writ- 
ing the two* types and 
four functions of piston 
rings with 801 accuracy 

Given an Illustration 6.4 
of four types of piston 
ring joints the stu- 
dent will identify the 
joints with 80% ac- 
curacy. 



Test attached * 

Correctly Identify parts of a piston 
and method of cooling on illustration. 



Correctly identify piston types and 
state application of each. 



Coi 1 
and i 



identify piston ring types 
^ tour functions of rings. 



Corrc^ 
on ilJu 



y idrntify piston ring joints 
itrat ion . 



COrasi DIESEL MECHANICS-BASIC 



THWINAL PnUfOMttNCl 

OBJECtlVE NO. 6.0 (cont'd) Major Moving Parts 



KO, 



6.5 



6.6 



6,7 



6.8 



6.9 



ERIC 



PMPOIMANCE OBJECTIVES 



The student will demon- 
strate his understanding 
of the function of con- 
necting rods by stating 
orally or in writing the 
purpose of the connec- 
ting rod with 801 ac- 
curacy . 

Given an illustration of 
four types of crankpin 
end designs of connect^ 
ing rods the student 
will identify the va- 
rious types with 80% 
accuracy. 

Given an illustration of 
four types of wrist pin 
arrangements the stu- 
dent will identify each 
type and state the func 
tion of wrist pins with 
80% accuracy. 

The student will demon- 
strate his understanding 
of crankshafts orally or 
in writing by stating 
the function and forces 
the crankshaft with- 
stands with 80% accuracy 

Given a list of four 
functions bearings must 
preform the student will 
demonstrate his know- 
ledge orally or in writ- 
ing by stating how each 
function is accomplished 
with 801 accuracy. 



NO, 



6.5 
0 



6.6 



6.7 



6,8 



6.9 



CRITERION MEASURES 



Correctly state the function of the 
connecting rod . 



Correctly identify four types of 
crankpin end designs of connecting 
rods . 



Correctly identify four types of wrist 
pins and state the function of wrist 
pins , 



Co. /ectly state the crankshaft function 
and the forces acting on it. 



Correctly state four functions of bear- 
ings and how functions are accomplished 
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DIESEL MBCHANICS-BASrC 



TEIQflHAIi PmroUfMCE 



Major Maying Part.^ 



HO. 



6.10 



6.11 



PERFWBIAKCE QBJECTiyES 



The student will demon*^ 
strate his understanding 
of flywhaals orally or 
in writing by stating 
the function of fly- 
wheels and two factors 
that datarmine its* size 
with 80% accuracy* 

Following instruction 
on major inovlng parts 
tha student given a shop 
laboratory engine or 
customers engine* will 
disassemble j claanj in- 
spect parts for wear* 
Raassembla angina using 
manufacturers shop manual 
tools j parts and material 
Student must be able to 
measura clearances to 
within ^ .002 and work 
at an acceptable rate^ 
engine must be test run 
after renair. 



6,10 



6.11 



5, 



HO. 



Correctly rtate the function of fl^^ 
wheels and two factors^ that determine 



Disassemble J clean, inspect parts for 
wear. Measure clearances to ^ *002 
using shop manual reassemble engine 
and test run. 



its size, 
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DIESEL MECHANICS - BASIC 
T*P,0* 6,0 - Major Moving Parts 
6.0 ' Criterion Test 

1. Pistons of the trunk type are tapered from the top o£ the 
skirt to the top of the crown to provide slightly more 
clearance in the high- tempature zone* T F 

2. Aluminum pistons will expand more than cast iron pistons 
under the same operations conditions and are therefore 
often designed with 

A, Split Skirts 
Slipper Skirts 

C, Full Trunk Skirts 

D. Full Trunk and Slipper Skirts 

3. Compression rings are forced against the wall of the cy- 
linder by the ^^^^ 

A. Spring action of the ring only, 

B. Spring action of the ring and the force of the 
gas pressure , 

C, Pressure of the lubricating oils. 

D, Tapered construction of the ring face, 

4. Oil control rings are designed to scrape excess oil from the 
cylinder walls on both the upstroke and downstroke of the 
piston, T F 

5. Connecting rod bolts are snugly fitted in their holes in the 
connecting rod and cap to offer resistaace . to inertia 
forces which act sldewise against the rod bearing. T F 

6. There are three methods commonly used for fastening the 
piston pin ti the piston and connecting rod, they are; 

A. 

B. " " " 



7, Crankshafts must withstand torsional forces as well as forces 
tending to bend them. T F 

8, The vibration damper is a device designed to 

A. Balance camshaft speed with crankshaft speed, 

B, Reduce twisting strain on the crankshaft, 

C* Brake the flywheal during engine speed reduction, 
D , Reduce flywheel vibration . 

9, Two Important factors that help make a good installation 
of baaring shells are 

A, Bearing spread and bearing crush, 

B, Bearing width and bearing crush, 

C, Bearing spread and bearing thickness, = 

D, Bearing width and thickness. 
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DIESEL MECHANICS - BASIC 
T*P*0, 6*0 - Major Moving Parts 
6.0 ' Criterion Test (con't) 

10. In addition to reducing engine speed fluctuations, tha fly- 
wheel often serves as a 

A, Power take off for the camshaft and a pressure 
surface for the clutch, 

B, Pressure surface for the clutch and starting 
system gear , 

C. Starting system gear and a power take off for the 
fuel pump. 

D. Power take off for the fuel pump and a timing 
reference for the injection system. 
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GomSE DIESBL MECHANICS-BASIC 



OIJICTIVI NO, 7 . 0 



Valve Gear, Intake and Exhaust Systems 



Upon completion of this unit on valve gear, intake and exhaust systems 
901 of the students will demonstrate through 801 correct responses to 
a criterion test, objective knowledge o£ valves, intake and exhaust 
systems. The student will demonstrate his ability to disassemble, clean, 
inspect for wear and reassemble components during laboratory assignments* 
Using inanufacturers service manuals, tools, parts and material clearance 
measurements must be + *002 and no abnorinal times* 



N0« 



7.1 



7*2 



7-3 



7.4 



Given illustration of 
a valve assembly the 
student will identify 
the various parts of 
the assembly with 801 
accuracy. 



Using a v. a 
f ourstroke 
the studen 
strate his 
valve actu 
orally* by 
power flow 
crankshaft 
with 80% a 



li chart of a 
c ^cle engine 
t will demon- 
knowledge of 
ating gear 
tracing the 
from the 
to the valve 
ccuracy • 



The student will demon- 
strate his understand- 
ing of valve timing by 
stating orally or in 
writing why valves must 
be timed and three 
types of drives em- 
ployed with 801 accuracy 

Using a wall chart the 
student will demonstrate 
his knowledge of the air 
Intake system by tracing 
the flow through the in- 
take filter into the cy- 
linder and naming three 
types of air filters em- 
ployed with 801 accuracy 



7*0 



7*1 



7*2 



7,3 



7.4 



Test attached. 

Correctly identify various parts of 
the valve assembly. 



Correctly state the power flow in 
the valve train from the crankshaft 
to the valve. 



Correctly state why valves must be 
timed and three types of drives used 
in valve timing. 



Correctly describe the flow of intake 
air through the filter into the cy-.. 
linder and name three types of'air 
f il ter s , 
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COTRSl DIESEL MECHANICS -BAS IC 



OlJECTIVl NO, 7.0 (cont'd) 



Valv«s Gear, Intake and Exhaust Systems 



NO. 



7.5 



7.6 



7.8 



7.7 



erIc* 



INTEKHEDIATl 
FERFQB>WICB OBJECTIVES 



Given an illustration of 7.S 
the basic methods of 
scavanging air flow in 
two stroke cycle engines 
the student will identif) 
each method and describe 
the events and air flow 
through the cylinder wit 
801 accuracy. 

Using wall charts or cut^7,6 
away components the stu- 
dent will demonstrate hi 
understanding of engine 
superchargers by naming 
the two basic types .and 
stating the power input * 
air flow and exhaust flow 
with 80% accuracy. 

The student will demon- |7 , 7 
strate his understanding 
of exhaust systems orally 
or in writing by stating 
the three basic require- 
ments of the exhaust sy- 
stem with 801 accuracy. 

ollowing instruction on 7.8 
valve gear, intake and 
exhaust systems the stu= 
dent given a shop labora- 
tory engine or a customer 
engine will preform the 
required service opera- 
tians on intake and ex- 
haust valves, intake air 
and exhaust systems. 
The student will disas- 
emble the engine or com- 



NO. 



Correctly identify the three basic methods 
of scavenging two cycle engines and de- 
scribe the air flow through the cylinder. 



Correctly name two types of superchargers 
and state the power input, air and ex- 
haust flow. 



Orally or in writing, correctly state 
the three basic requirements of the 

exhaust system. 



Disassemble, clean, inspect parts for 
wear. Measure clearances to^ .002 
using shop manual reassemble"engine and 
test run . 
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COTESE 



DIESEL MECHANICS-BASIC 



OBJECT]^ HQ. 7 iO 



(eont'd) 



Valve Uear, Intake and Exhaust Systems 



NO, 



INTEKKEDIATE 
PEOTOSHMICE OBJECTIVES 



NO. 



CRITERION ^SASURES 



7,8 



ponants as required^ 
clean and inspect for 
wear* Reassemble engine 
using manufacturers shop 
manual, tools, parts and 
material . Student must 
be able to reject faulty 
parts and measure clear= 
ance to within ^ .002 
and work at an acceptable 
rate. Engine must be 
test run after repair. 



COOTSE DIESEL MECHANICS (BASIC) 



OaraCTITl TO* 8 > 0 Lubrication System 

Upon completion of this unit on lubrication system 90% of the students will 
damonstrate through 80% correct responses to a criterian test, objective 
knowledge of lubrication systems. The student will demonstrate his ability 
to perforin required service operations on components during laboratory 
assignmants. Using manufacturers service manualss toolss parts, and mater- 
ial. Clearance measurements must be ±,002 and no abnormal times used. 



NO, 



8« 1 



8.2 



8.3 



8.4 



RJC^ 



The student will define 
friction orally or in 
writing , 

Tha student will demon- 
strate his knowledge 
of the laboratory of 
the lubrication system 
using a wall chart show 
the four Jobs the lub- 
ricating system must 
perform with 80% accur- 
acy . 

Given an illustration 
two types of lubricat-ri 
Ing systems the student 
will identify and des- 
cribe each system with 
80% accuracy. 

The student will demon^ 
strate his knowledge of 
wet and dry sump engine 
and auKlliary equipment 
used in lubrication sys* 
tems^ using wall charts 
or a cutaway engine 1- 
dentlfy system & ex- 
plain the function of 
auxiliary equipment 
with 80% accuracy. 



8*0 



8 , 1 



8,2 



8.3 



8.4 



Test Attached 

Correctly explain what 
friction is * 



Correctly show 
tha four Jobs 

performed by the lubricatlni 
sy s tern , 



Correctly identify 
and describe the 
two types of 
lubr lea t ion sy s t emi 



Correctly identify 
wet and dry sump 
lubr ic a ting systems 
and explain the 
function of auxiliary 
equ ipmen t , 
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COUESE DIESEL MECHANICS (BASIC) 



OBJECTIVl liO. (cQatM) 



Lubrication Sys tern 



NO, 



8,5 



8,6 



8.7 



ERIC 



PERPOmAKCE OBJECTIVES 



The student will demon- 
strate his knowledge of 
lubricating oil deterio- 
ration by stating orally 
or in writing the two 
primary sources of detes 
ioratlon and the factors 
that causa deterioration 
with 80% accuracy. 

The student will demon- 
strate his understanding 
of lubricating oil add= 
itives and treatinent by 
stating orally or in 
writing two additives 5i 
three types of oil treafe 
ment used with 80% acc-- 
uracy , 

Same objective. 



8,5 



8 , 6 



8.7 



CRITmiOH ^lASTOES 



Correctly state the 
two primary sources 
of lubricating oil 
deterioration and thi 
factors that cause 
deterioration , 



Correctly state two 
oil addit ive s and 
three types of 
lubricating oil 
t r ea tmen t , 



Correctly define the properties 
of lubricating oil listed* 

A, Viscosity 

B. Carbon Residue 
C* Pour Point 

D, Flash Point 

E, Water and Sediment 

F. Acidity or Neutralization Number 

G. Precipitation Numbar 

H. Gravity 

I, Color 
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IoSjictivb 8,0 



(cont'd) 



Lubrication Svs t ejiL_ 



NO. 
8.9 



i,ic 



ERIC 



PEBroiaiAMCE objictites 



Tha student given a shop 
laboratory or customer 
angina will remova, 
eiaan and inspaet for 
wear on oil pressure 
pump, using angina shop 
manuals, necessary tools 
and materials* Reassem- 
bla and test pump on en- 
gine, pump must dalivar 
45 pounds pressure with 
no leaks . 

The student given a shop 
laboratory or customer 
angina will parform the 
required service opera- 
tions to ramovej clean, 
and replace the lubrica- 
ting oil filter alement 
Using shop manuals, nec^ 
assary tools, and mater-^ 
ials. Reassemble filter 
and test engine* Filter 
must show no evidence of 
oil leaks at maKlmum 
engine R*P*M, 



8.9 



8.10 
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Remove , disassemble , 

clean, and inspect for 

wear on oil pump* 

Reassemble and test on engine, 

Pump must deliver 45 pounds 

pressure with no leaks* 



Remove , c lean s and 

Replace engine oil filter 

elements* Reassemble filter and test 

on engine, fllterj must show no evidence 

of leaks at maximum engine R.P,M* 



COTBS E DIESEL TvffinHANICS rBASICT 



; OBJECTIVE 9.0 Cooling System 



l^OTi cc^letion of this imit on Cooling Systems 901 of the stuuients will demonstrate 
l^rou^ 80% correct responses to a criterian test, objective Imowledge of cooling 
systOTis* The student will demonstrate his ability to perform required service oper- 
ations on cortponents during laboratoiy asslgmients. Using manufacturers service 
mmuals^ tools ^ parts ^ and material, Clearmce nBasurentents imist be ±*002 and no 
. abnomal times used* 



NO* 



DiTTOffiDIATE 
PERyOKHANCE OBJECTIVES 



NO, 



CTlITmiOH mAfURES 



9,1 



9.2 



S.5 



9A 



i.5 



l^e student will state 
the puipose of the cooling 
system oriilly or in vnritlng 
with 801 accirracy, 

Tiie Btu^T^t vtill state two 
irethcvt mid two types of 
unpi nooli^ig systems and 
de it ornlLy or written us- 
ing .uill charts or cutaray 
engine witii 80% accuracy. 

Same Objectiva Write ^p* 



The student will e^lain 
the t^o types of engine 
cooler constiijction orally 
or in vv^itijig using wslII 
charts r oitavmy mgine 
witii 80^ accuracy* 



Thm S'^dvnt will e^lain 
tiie t ^i-on of cooling 
ly^t ^:i4 ^ii^nrsstats and 
state wi^v^ engines mi^t be 
Cpf^aftjfl near the pemiss- 
^i^a^M^li^iU in writing or 
^^L^rmitii wall charts S 



9.0 



9,1 



9.2 



9*3 



9,4 



9,5 



Test Attadied 

Correctly state the 

pu^ose of the cooling syst^. 



Correctly state two me^ods 
and ^o types of engine cooling 
systems , 



Correctly e^lain the fimcticm of the 
following seven imits in the engine 
ccwling system: 

A, Water Jackets 

B, Water Pwip 

C, Fan and Shroud 

D, Radiator and Pressure cap 

E, TTiemostat 

F, Temperature Gauge 

G, Oil Cooler 

Correctly e^^laln tiie two types 
of engine cooler constructiOTi, 



Correctly explain the operation of 
engine thert^stats mid state why engines 
must be operated near the pemissable 
limits. 
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CQTOSE mmpj. MRCHANins (mRJC^ 



j&BJlCTWE m. 9.0 (eont^d) 



NO. 



9,6 



9,7 



INTEraffiDIAtE 



The student given a shop lab 
oratory engine or custonter 
engijie will perform the re- 
quired service operaticais to 
drain ^ fill, flush with sys- 
tOT cleaner, drain and flush 
with water and fill systCTi 
with antl-freeze or coolant • 
Using shop manuals, necess- 
ary tools, and materials ad- 
just mti- freeze protection 
£or-20^F. 

*nie student given a shop la^ 
oratory engine or a customer 
engine will perfoxm the re^- 
quired seivice (derations to 
replace a faulty water piaip* 
Using manufactirers shop mm- 
uals, necessa^ tools and ma« 
terials. All pufip gasket 
joints must not leak, pui^ 
seal must not leak and all 
hose connections and drive 
belts in good condition and 
properly ti^tened. Test 
system at operating tenpera- 
ture and maxLuMn R*P*M. 



9.6 



9.7 



CRITmiON mASURES 



Service cooling system as follows: 
Drain flllp flush wltii cleaier, dram, 
flush with water and fill syst^i 
with anti-freeze or coolant. Adjust 
anti-freeze protection to-20°F. 



Service coolijig system as follows: 
Drain system, replace faulty water 
pijipj replace all gaskets, faulty 
hose and drive belts. Fill systCTi and 
test for leaks at engine operating tenp= 
eratOTe and mKimim engine R.P.M. 
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COTES E DIESEL MEimNICS fa^SICl 



■ OBJICTIVI NO . 10-0 ^ Fiial Iniection SvstCTis 

Upon con5>letion of this imit on fuel injection systems 901 of the students will toonstrate 
throu^ 801 coiTect responses to a criterian test, objective taiowledge of fuel injection 
systCTis, TTie student will demonstrate his ability to perform required service operations 
on cc^onents during laboratory assigrments. Using mmufacturers service manuals, tools, 
parts, and mterials. Clearance measurOTiants must be ±.002 md no abnomal tijnes i^ed. 



NO. 



PERf OlMAKCE QBJEeTIVES 



NO. 



10,1 



10*2 



10.3 



10.4 



ERJC^ 



Given a list of five ftmctior 
the fuel injection system 
imast perform the student will 
demonstrate his LiQwledge of 
fiiel injections systems or- 
ally or in writing by eclair 
ing eadi fimctlon with 80% 
accuracy. 

Given an illustration of a 
^^^ical fuel injection sys- 
tem the student will denran- 
strate his understanding of 
the fuel system by tracing 
the flow of fuel and e^^lain- 
ing the fimction of tiie var^ 
ious components with 80% acc- 
uracy. 

The student will demonstrate 
his knowledge of fuel system 
design variations by listing 
five fuel injection desipi 
types witii 80% accuracy. 

Given an illustratim of. a 
t)Tpical COTt-operated spray 
valve and a self ^actuated 
spray valve, the student will 
state the two fimctions per- 
formed by injector spray val- 
ves aid i^ntify the various 
coi^ments of each type ass- 
embly with 801 acoiracy. 



10.0 



10.1 



10.2 



10.3 



10.4 



Test Attached. 

Correctly e^qplaln the f^' nrr^/ijig 
five fimctions the fus!: ^^^'btn 
must perform- 
A. Nfeter the fuel 
Time the fuel 

C. Control rate of injection 

D. Atomize the ftjel 

E. Distribute ttie fuel 

Correctly trace the flow of fuel 
and explain the fimction of system 
conponents in a typical fuel system 
on the illustration assipied you. 



List five fuel injection desipi types 
correctly. 



Correctly state tiie two fimctions 
perforated by fuel spray valves and 
identi^ the various components of 
both cm-operated and self-operated^ray 
valves, on the illustration assipied you. 
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DIESEL NECHANICS fBASin) 



!I0. 10.0 




^(cont'd) 



Fuel Injection Sy sit^Tn 



o:6 



10.7 



lots 



.niTpiffiblAXE 



iUsmg wall <±arts and cutaray 
jassOTbly of a imlt injector 
Otha student will deTOnstrate 
lus knowledge of this typm 
injector by stating how the 
iquantity and tJMng of fuel 
is>accon5)lished smd i&nti^ 
'the various COTponents of the 
asseirtDly with 801 accura^. 

Using wall charts 3nd cutaw^ 
Msentolies of a Cimmins PT 
fuel pump and imlt Injector* 
Hie student will deTOnstrate 
his laiowledga of the PT in- 
jection system by stating or- 
ally or in writing the Unc- 
tion of the imits and identi- 
fy the various conpments of 
the assently with 80i acc- 
ura<^. 



Given an illustratioji of the 
four basic design variatiOTs 
of fuel injections systCTK 
si^ly puTps, the student 
will ^monstrate his loiowled- 
ge of each type orally or in 
writing by correctly Identify 
ing each type and statuig the 
operating principle of ea^ 
^T)e with 801 accuracy* 

^e_ student given a sh^ lab- 



10,5 



10.6 



10.7 



oratory or customer engine 
will remove, disassentole, 
clean ^ inspect for wear « 
Bosdi ,fljel injection pufiip and 
injection nozzle. Using &el 
Injection puiip malntenmce 
mmual , necessary tools md 
inateilals , ReassOTible punp, 
iTO:.pisip on test sta]^ and 
calibrate pimp imits , disass 
erable clean and reassentle 




10.8 



Correctly state hoi^f £uel qi^tlty 
md tijimig is acca^lished in wiit 
injector type desipi and correctly 
identify the varlOTB components. 



Correctly state the fuQCticm of 
Cinmins PT Pmp and unit injector and 
correctly identify the varioL^ conponents 
of the assentlies. 



Correctly i^ntify the four basic 
design wriatlons of fuel injecticm 
system s^ply pu^s and correctly 
state the operating principle of each 
t>^e on the assigratent. 



Remove, clean, disassOTble, inspect, and 
reassamble Bosch ftiel injectiOTi pi^md 
nozzle,. Time and reinstall pmp ^d 
injection nozzle on engine. Test nm 
engijie-pui^ must he calibrated to 3cc per 
lOOOR.P.M. and deliver 1600 Psi witft no leaks, 
Injecticm nozzle must hold 1600 Ps: with no 
lertcs * 
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OQgESE DIBSBL MECHANICS (BASIC) 



ISbSiCTOTE no . 10.0 Ccont ' d) 




Fuel Injection System 



to. 



.01X0 



ERIC 



PmrOBMAHCE OBJECTIVES 



fuel injection noEile. 
Time arid assemble pump 
and nozzle on engine. 
Test run engine, pimp 
units must be calibrated 
to .3cc per 1000 RPM with 
no leaks at 1600 PS: 
fuel injector must hold 
1600 PS: with no leaks* 

Tha student given a shopp.0.9 
laboratory or customer 
engine will remove^ dis- 
assemble, clean, inspect 
for wear a General Motor 
unit Injector • Using 
fuel injection mainten- 
ance manual , necessary 
tools and materials. 
Reassemble G,M, unit in- 
jector, test run unit 
injector in calibration 
stand and check injector 
for, rack freeness, 
plunger binding, fuel 
delivery, pressure hold- 
ing, spray pattern and 
valve opening pressure. 
Calibration must be with 
in 3cc of rated delivery 
for 1000 strokes, have 
no leaks and spray valve 
must hold 600 P.S.I. In 
stall injector in engine 
time engine injector us- 
ing injector highth 
guage and set valve 
clearance to *0l2 cold. 
Test run engine to max- 
imum RPM after repairs. 

The student given a shop 10.10 



CRITERION IffiASraES 



Remove, clean, disassemble, inspect 
and reassemble G.M. unit injector. 
Test injector in calibration stand 
for capacity, rack freeness, plunger 
binding, spray pattern, pressure hold- 
ing and spray valve opening pres.sure. 
Capacity calibration must be within 
3cc for 1000 strokes and injector 
spray valve must hold 600 P.S.I, with 
no leaks. 



Remove, clean and replace engine 
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CCTmS E PIBSBL MECHANICS fBASIO 
W^vn MO. 10.0 (eont<d) Fuel Injection System 



to. 



11 



laboratory or customer 10*1C 
engine will parform the 
.required service opera- 
ttons to ramove^ clean 
and replace the fuel oil 
strainer and filter the 
elements. Using shop 
manuals^ necessary tools 
and jnatarials* Reassem 
ble strainer and filter 
elements and test on 
engine. Filters must be 
able to show no evidence 
of leaks at maximum eng- 
ine RPM. 

The student given a shop^O.ll 
laboratory or customer 
engine will perform the 
required service opera- 
tions to remove, clean , 
inspect for wear a fuel 
oil supply pump* Using 
engine shop manuals * nec 
essary tools and mater-^ 
ials. Reassemble and 
test pump on engine, 
pump must deliver 50 PSl 
with no leaks. 



CRITmiOK MBAiPRES 



fuel filter and strainer elements * 
Reassemble filter and test on engine. 
Filter must show no ^evidence of leaks 
at maximum engine RPM. 



Remove, disassemble, clean, inspect, 
for wear fuel oil supply pump. Re- 
assemble and test on engine. Pump 
must deliver SO P,S*1. with no leaks. 




DIESEL MECHANICS-BASIC 



HO, 11.0 



Burning the Fuel 



cbmplation of this unit on burning the fuel 901 of the students 
demonstrate through 801 correct responses to a criterion test , 
p|li;jiaGtiye knowle of burning the fuel. The student will demonstrate 
'^^a^sKability to pafform required service operations on components during 
^^i^^lS&TsLtoty assignments s using manufacturers service manuals ^ tools, 
|||krts and materials. Clearance measurements must be ^ .002 and no ab- 
^iiormal times used. 



■i'^!;-4-' - 



11 . 1 



11 .2 

if,-'. ' ^. - . 



11.3 



ERIC 



P^QRMAHCE OBJECTIVES 



The student will demon- 
strate his knowledge of 
diesel combustion pro^ 
cess orally or In writ- 
ing by explaining the 
following factors: 

1. Fine atomizatlon 

2. High temperature 
for prompt ignitions 

3* High relative velo- 
city between fuel 
and air particles 

4 Good mixing of fuel 
and air particles 
that good combustion 
depends upon with 
80i accuracy. 

The student will demon- 
strate his knowledge of 
the solid-injection prin^ 
ciple orally or in writ- 
ing by explaining the 
two requirements : 
1 * . Atoml zat ion 
2- Penetration, essen- 
tial to burning the 
fuel efficently with 
80% accuracy. 

Using wall charts, cut 
away engine assembly and 
pistons of various crown 
designs the student will 



11.0 



11 .2 



11,3 



CRIXmiOH mASTOES 



Test attached. 

Correctly explain the four factors on 
which good diesel combustion depends. 



Correctly explain how atomization and 
penetration effect the efficiency of 
burning the fuel. 



Correctly explain the factors of single 
combustion space and air motion that 
are related to open combustion chambers 
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COPRSE ^DIESEL MECHANICS-BAS I C 



PliWOIMANCE 
IdBJECTIVE NO 11, 0 (cont ' d) 



Burning The Fuel 



PERyORMAKCE OBJECTIVES 



NO. 



CRITMIOK imSURES 



11,3 



11,4 



11, S 



Demonstrate his know- 
ledge of open combustion 
chambers by explaining 
the factors of single 
space and air motion 
with 801 accuracy. 

Given an illustration 11*4 
four special design com 
bustlon chambers the 
student will identify 
each type design , and 
explain orally or In 
writing why engines 
operating on wide speed 
ranges use combustion 
chambers of special de- 
sign, with 801 accuracy 

The student given a ^.1.5 
shop laboratory engine 
will perform the re- 
quired service operation 
to remove a precombus- 
tlon chamber cup and 
'inspect for cracks and 
excessive nozzle wear, 
using manufacturer ' s 
shop manuals, necessary 
tools and materials. 
Useable chamber must 
show no evidence of 
cracks and nozzle open- 
ing show no more than 
,025 wear^ reinstall 
and test engine at max- 
imum R*P,Mt Cup must 
show no evidence of 
leaks at injector area. 



v.* 



Correctly identify Illustration of four 
special design combustion chambers and 
explain why engines operating on wide 
speed ranges use fliese chambers* 



Remove, Inspect and replace injector 
precombus tlon cup. Cup must have no 
cracks and wear must not exceed .025 
at nozzle. Cup must show no evidence 
of leaks at injector area at maximum 
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COUHSE DIESEL MECHANICS - BAS I C 



ipAZ<» PERf OBHAHCE 

^_Siyi HO. 12.0 



GOVERNING 



KJ^ompletion of this unit on engine governing 901 of the students will 
|onstr>te thr^ 80% correct responses to a criterion test, obiective 
ll^lgdgs of engine governing. The student will demonstrate his ability 
^,_I^F^form required service operations on components during laboratory 
gS;^;ignmants , using manufacturers service manuals^ tools, parts and materials, 
^laar'ance maasurements must be + *002 and no abnormal times used. 



praiOSlttHCE OBJECTIVEi 



HO, 



CEITEHION lffi4SUHE8 



ml. I 



EC--' 4'^ 




The student vTlll demon- 
strate his knowledge of 
a engine governor oral- 
ly or in writing by ex- 
plaining what an engine 
governor does^ with 801 
accuracy* 

Using wall charts and 
cutaway engine assem- 
blies the student will 
orally or in writing de 
'monstrate his knowledge 
:o£ how the governor con- 
trols engine speed, with 
801 accuracy. 

Given an illustration of 
:a mechanical engine gov- 
a,rnor the student will 
demonstrate his know- 
ledge of mechanical gov- 
ernors by Identifying 
the components and stat- 
ing how the regulating 
force is transmitted to 
the engine, with 801 
accuracy. 



12/0 
12,1 



Test attached 

Correctly explain what an engine governor 
does , 



12.2 



Correctly explain how the governor controls 
engine speed. 



12.3 



Correctly identify the coponents In a 
mechanical governor and state how the 
regulating force is transmitted to the 
engine , 



-4 
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DIESEL MECHANrCS-^BASrC 



Governing 




iiigOI^CE OBJECTIVES 



lilP^wnors by identifying 
i^j^ji^CHfnponen^s— and stat- 
^i^lKibw the regulating 
is trarismitted to 



^raey-v^ ; 



with 801 ac* 



Bii a list of seven 
govern modifications 
the student will demon- 
Strata his knowledge of 
governor modifications 
by stating orally or in 
writing the function of 
each type application 
with ;8 0 1 accuracy . 

Isochronous governor 
Permanent speed droop 
governor 

yariabla speed droop 
governor , 

Two speed mechanical 
governor 

Over speed governor 
and trips 

Pressure regulating 
governor 

Load- limiting gover- 
nor 



12.5 



I>KaK student given a shop 
ifabbratory or customer 
^ri^ine -wil 1 remove , dis - 
asSjBmbie^ clean. Inspect 

wear a two speed me 
igiiurti;c^l^^^^^ . Usin^ 

rers shop manual 
SeclWsar]^^ and ma- 

sV Reassemble gov- 
wi^tOT^i^ ins t al 1 on eng ine , 
^|Sp^un bhgine and set 



IZ.6 



feO)®shd; high speed ad- 



Correctly Idanttfy^ the following seven 
governor tnodtf Ications By stating the 
function of each type applications 

Isochronous governor 
b* Permanent speed droop governor 

Variable speed droop governor 
d* Two speed mechanical governor 
Overspeed governor and trips 
Pressure regulating governor 
Load- limiting governor 
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Preform sex^lce operations on a two 
speed mechanteal governor as followsi 
Remove J clean, disas'seinlLle , Inspect 
for wear* ReassamMe , Installed engine 
and test run engine. Set low speed 
at 4S0 RPM and high speed at 2100 RPM 
with * 10 RPM tolerance. 



EKLC 



QOTOsi DIESEL MECHANICS-BASIC 



lOBJECXIVE HQ. 12.0 



Governing 



XMTJ^I^IATE 
' Pmom^Cl OBJlCTIVEi 




justmants as follows: 
Low spaed: 4 SO RPM 
High speed: 2100 RPM wltli 
+^ 10 RPM tolerance 

The student given a shop |12.7 
laboratory engine or cus- 
tomer engine will remove, 
disassemble, clean, in- 
spect for wear a model: 
SG hydraulic governor. 
Using manufacturers shop 
manual^ necessary tools 
and materials , reassemble 
governor, install on en- 
gine, test run engine 
and set low and high speejd 
adjustments as follows: 
Low speed: 450 RPM 
High speed: 2100 RPM with| 
+10 RPM tolerance. 



PrefornL sMviQe operatians on p, madeli 
SG hydraulic fallaTOr Remove, clean^ , 
disassemble, inspect forwear. Reassemble, 
install on engine and test run engine. 
Set low speed at 450 RPM; high speed at 
2100 RPM with + 10 RPM tolerance. 
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